Risk of second non-breast cancer among patients treated with and without postoperative radiotherapy for primary breast cancer: A systematic review and meta-analysis of population-based studies including 522,739 patients.
Radiotherapy plays an essential role in early breast cancer treatment, but is also associated with an increased risk of second malignancies decades after the exposure. We systematically searched the data-bases Medline/Pubmed, Cochrane, Embase, and Cinahl, for cohort studies estimating the risk of second non-breast cancer after primary breast cancer. Every included study was to report the standardized incidence ratio [SIR] of second cancers, comparing the risk among either irradiated or unirradiated female breast cancer patients to the risk of the general female population. From each study the SIRs were extracted and then pooled using random-effects meta-analysis. SIRs were pooled as an overall estimate and according to time since breast cancer diagnosis. 22 studies were eligible for inclusion, comprising 245,575 irradiated and 277,164 non-irradiated women. Irradiated patients had an overall increased risk of second non-breast cancer, with a SIR of 1.23 (95% confidence interval [CI] 1.12-1.36). For non-irradiated patients the SIR was 1.08 (95% CI, 1.03-1.13). For irradiated patients the incidence of second cancers including the lung, esophagus, thyroid and connective tissues progressively increased over time, peaking at 10-15years following breast cancer diagnosis. Summary estimates at ⩾15years after breast cancer irradiation were 1.91 for lung, 2.71 for esophagus, 3.15 for thyroid and 6.54 at ⩾10years for second sarcomas. Non-irradiated patients had no increased risk of second lung or esophagus cancer, neither overall nor over time. For non-irradiated patients' risk of second thyroid cancer (SIR 1.21) and sarcomas (SIR 1.42) were increased overall, but with no remaining risk ⩾10 after breast cancer. Radiotherapy for breast cancer is associated with an excess risk of second non-breast cancer, overall and in organs adjacent to the previous treatment fields. The growing number of long-term survivors after breast cancer highlights the need for an improved individualized approach toward identifying patients with an expected benefit from radiation and patients with no added radiation-benefit.